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S» A diaoer (10) construction is prwlded having two points of attachment, an outer f ^.™£™*^f ^ 
^ and aXeVshewreslstanl feetenar (Fig. 3), which fastener to form** ofabadung 

of upatanding stemllka projections (34) distributed across atlaaat « *<»JJ»< ^SSJSStZ 
(34) m blunt or substantially pointed (3S) to aOow easy penetration into a fdismlnous diap* top sheet 

(12). 
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Technical Field 



This invention relates to a high shear length mechanfcal faster for ueo in preventing aNffngcf fanmi- 
nous substrates Particularly, the Invention relates to a mechanical fastener for use * garments such as dw- 
« poeabla diapers to preveni slippage of the garment adjacent a conventlona! dosure. 

Background Art 

Garments and disposable garments, such as diapers and related articles, are well known. For 
10 conventional type of diaper system used by bom infants and incontinent adults ia compnaed of an absorW 

start (the outer shell portion), which generally rectangular ahaped composite encrdea the ^ waist in 

aa^cSXSurVaya^ These closure systems are most frequently located *> that jfcey join front 

and rear ends or panels of the diaper. These closure systems are most commonly located at either aide of the 
13 wearw to Join opposing corners of the diaper, Inorder to Improve the fit of these ^PW-^PM>^W- 

the side edge portions of the diapers are frequently elastfcized which, when the diaper is joined by the side 

closure systems orovWe eiasticoed leg openings which grip the wearer** thighs, 

d^ar dosure i^te™ « discusaad in US. Petent No. 4.69*622 (Toussant etaL). Tous- 

sant et al< was concerned wUh the problem of diapers shifting on the wearer when used. More spedficaJry, Tous- 
70 saitt fit a! stated this problem as where 

■overlapping front and back waist portions were subjected to forces which tend to cause the front and 

back waist portion to assume a position relative to each other which Is different from the position they assume 

when a diaper Is inaially fitted to the wearer." 

Toussant et al 's proposed solution to this problem Is a two point dosure system comprised of a conventional 
am tvoe 'outer fastening means", which (bees overlapping comers of the front and rear diaper panels to each other. 
TWs cuter fastening to preferably done with an adhesive fastening tab that will releasably attach to the tfapor 
"backshert. preferably on a front panel located at the waist engaging portion or area of the diaper. Insrtfton 
tothJsouterfaatening means, Toussametai. proposes the u^ 

of the overlapping comers of the diaper, each with respect to the other, from wearer movement forces enforces 
30 from the elasfcized portions of the diaper. Preferably, the Inner fastening means Is dladoeed as a mectamcaJ 
^engaging mateS which is fixed to backaheet corners, at the front panel portion of the diaper, and which 
tecflpableof entangling with. e.g., fibrous material typically used as the porous topsheet The preferred matenal 
disclosed Is that marketed by 3M Company, St Paul, Minnesota under the trade name SJ-3492. 

ConventionaJ mechanical fasteners are quite costly and ate designed to engage loose weave loops or the 
as like to provide significant peel force resistance. A diaper Inner liner Is conventionally formed of a noivwen 
material Although some nan^woven materials can be engaged by most conventional mechanical faatBnera, 
the fibers must have a fairly open structure to do so efficiently. However, such a loose or open non-woven is 
not necessarily as effective in preventing contact of the diaper wearer with the absorbent aire material. 
As described in Toussantet el., a preferred non-woven la carded, then thermally bonded. This process can 
40 make the non-woven dHftcult to penetrate with conventional mechanical fasteners, which have a relatlvdylar^ 
cross sectorial profile at their tips. If penetration ia possible, often higher application pressures are required to 
penetrate closely associated non-woven fibers with a conventional mechanical fastener. Using high application 
pressures Is obviously difficult with an Infant diaper and as such conventional mechanical fasteners am not 
llkery to be effectively applied by the person fitting the diaper with preferred diaper topeheets, 

45 

Summary of the Invention 

In accordance with the invention, a high shear-strength mechanical fastener Is provided. The fastener Is 
tutmed of a backing having an array of upstanding stemlike projections distributed across at least one face, 
so The stemUke projection tips are substantially pointed to allow for easy penetration Into a fbramlnous substrate, 
such as is used as a diaper topsheet 

This high shear strength fastener finds particular use En a disposable diaper, as Is disdoaed in Toussant 
eta) as an Inner fastener means. An inner fastener means formed from the high shear strength mechanical 
fastener to adapted to readily engage at least the top sheet of the diaper, which is preferably a non-woven ma- 
ss ferial. Coupled w&h a conventional outer fastening means, this inner fastener will provide a secure two-point 
ctosure less likely to shift or twist on the wearer. 
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Brief Description of the Drawings 

Fkj 1 la a schematic view of e disposable disper from the top sheet aide. 

fJ 2 S aS^te view of a disposable diaper similar to that of Fig, 1 as it would appear while being 
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Fig. 3 Is a schematic isometric view of a fastener In a partial cut away vertical croaa section. 
Fl?. 4 la a achematlc iaometric view of a fastener In a partial cut away vertical cross section. 
Fig. 5 la a plan view of a fastener of the present invention. 

,o Detailed Description of the Prefeffod Embodiments 

Referring to the drawings, there la shown a preferred embodiment of the present Invention used In ad* 
PosaSeXU such as woLM.he worn by en Infant or an Incontinent adult Tire disposal diaper lOebown 
toFfa 1 woiw conventionally be at teasta three-layer composite Including a liquid permeable uwr contacting 
1 «WS aSmparvLs oct-r shel or back sheet 14 and an absorbent layer 16. « the back panel 18 
?th^ir'a%lrnera P 20 that overiap with corresponding oomara 21 at the front pane. B * IMp£*n 
meLF^wom.Onthet^^ 

non-woven release tab 2* and on the outer shell or back sheet 14 at the front comers 21 of the d.aper 10 are 
mechanical tvoe fasteners 26 of the invention. 

fSS^I designs, the fastening taba 28 am located at the back panel 18 attached at toast to 
the back sheet 14 of the diaper 10. During non-use, the taba 28 would be located on the non-woven release 
treated taba 24. When In use. the fastening tabs 28 would be removed from the release treated non-woven 
tabs 24 and attached to the front panel 22 of the diaper back sheet 14. Generally, the diaper front panel 22 » 
provided with a landing or frontal strip 25, aa shown In Pig. 2, which reinforces the diaper at the warat portion 
of the diaper front panel 22. allowing removal and replacement of thefastenlng tab aa ne^ssa^ The s<de edge 
portions of the dtaper are atoo provided with elasttebJng elements 17. also shown In Fig. 2. which provide far 
engaging the leg or thigh of the wearer when the diaper Is In use. The dtaper can be constructed by any con- 
vnntkinai mBans as la dlsdosBd in Toussant et al. 

^tSS'the top *h** 12 of the diaper * a soft, noting ^ to Prevent i«Jtation of the 
wearef s skin. Top sheet fabric is generally fibrous woven or non-woven sheets formed of. e«g., natural fibars. 
such as cellulose, or synthetic fibers of polyester, polyethylene, or polypropylene or a ^Pinaton tfi«^ 
Furthor the fibers may or may not be treated or contain additives depending upon the surface characteristics 
cfmeftoerandtrrco^ 

bent Inner layer 16 are also possible, such aa a formed film or foam, a retJcutated foam, as la known in 
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The topaheet 12 can be formed by any suitable method including woven mawfecturing such aa weaving, 
and non-woven manufacturing such as spJnbondlng. carding, etc 

Fastening tab 28 will generally be permanency fixed to back sheet 14 at comers 20. although omer place- 
ments are possible, by any suitable method, Preaaure-aenaftivo adhasives are preferred to fix the tab 2d to the 
back sheet 14. However. In addition lousing pmssiira-sansitivQadhesives, the fastening tabs 28 can be direct* 
heat sealed to the back aheet 14 or adhered using a heat or advent activated edheelve. depending upon the 
nature of the back sheet The mechanical fastener 26 and release tabs 24 (If separately attached) can swmlerty 
be attached by any conventional method as described above with respect to the fastening tabs. The opposite 
end of the fastening tab 28 will be ralaasably attached to the release taba 24 when not in use and removed by 
the user for placement on, e.g.. the frontal strip 25 on the back aheet 14 front panel 22 portion. This will cause 
overlap of comers 20 and 21 . Generally, the user or free end of the fastening tab 26 is provided with a press- 
ure-eenaitive adhesive which will reteasabry adhere to the front panel portion. 

In accordance with the above described preferred embodiment, the Inner fastening means Is provided on 
the back sheet 14 of the diaper at oomara 21. which inner fastening means compriaeathe mechanical fastening 
means 26. This mechanical fastening means 26 Is provided to primarily resist sheer forces which may causa 
the overlapping comers 20 and 21 to shift relative to each other when the diaper or Incontinence article Is worn. 

The release tab 24 shown is located on me top sheet side of comer 20. The top sheet 12 face of comer 
20 wUJ overlap with the back sheet face of comer 21 when the diaper is assembled as shown in Fig* 2- 

The mechanical fastening tab of the invention la designed to permit ready penetration into non-woven arrf 
other fbramlnous substrates, as would likely be used as a diaper topsheet, or in like articles or garments. The 
mschanical fastener depicted In Fig. 3 comprises a backing 30, which is preferably flexible. From at least one 
face of the backing projects an array of upstanding stems or projections 34 having, generally, blunt or pointed 
tips 35. The projections as shown are In rows, however, any suitable arrangement can be employed which will 
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BArmit readv penetration into the foraminous substrate being used. 

or bJn^oig whan In um. fttolarifrt. »MMa forfomUng ttteM-ortf sIiucIum Indude •»ff mt "^^ 
taste material useful In the production of films. Preferred of such thermoplastic materials ere tough ihMnop- 
Polypropylene, polyesters, poiysmides (e.g., nylon), and ccpdymers ft*** 

to prevent breakage during use. Tntoker backings can be u**d depend^ on the ^^^^^"J 
strength required therefore. Generally, thinner backings are preferred for disposable diapers and the like In 
terms of material flexibility, corrforrnability and cost 

The stems can be of any shape which permits ready penetration into a ttMbmii substrata. Mriv 
is preferably one which has an Inward taper, see Rg. 4 where like numerals .novate like ^er^di^ssed 
wfth respect to Fig. 3. away from the backing face, such as a pyramidal or conical shape. However, a shape 
with a altaht Inward or outward taper Is contemplated If the shape does not significantly interfere with substrate 
castration by the stem bp 35. Significant outward tapers or traditional mechanical fastener structures at the 
topof the stems are not desired as they complicate fabrication and are not required for me invention high shear 
s^ngth fastener. The tip 35 mean diameter is generally from 0.5 to 15 mOa (12.7 to 3 B1 urn) for use on a atari, 
dard diaper non-woven material with 2 to 8 mDs (51 to 203 urn) being preferred. T*e mean dialer offoe 
stems atthefr base 36 Is generally 1.5 to 20 mfts (38 to 508 ^ with 4.5 to 12 mils (114 to 305 urn) being 
□referred With preferred mean stem diameters, a minimum of approximately 25 sterna per square mch(3.9 
stems/cm^ is preferred, with up to 2,500 stems per square Inch (388 sterns/cm?) having been oemonstrated 
as feasible, with a minimum of approximately 50 stems per square inch (7.75 stems/cm*) being most pn^en^d. 
■ However use of over at least 1 ,000 sterns/in* (155 stemafcm*) ia generally not preferred as there is no afgnifh 
k cant increase, and generally a slight decrease, In performance over this stem density. Further, theoretically, 
DerforrnanwwiD decrease significantly at extremely high stem densities due to adjacent stem ^^rer^wlUi 
fiber penetration. The tower stem densities, although functional, are not generally as desirable due to their 
coarse feel. The higher the stem density, the less noticeable Is the fastener when in contact wift .the rwman 
body. An ovens preferred range of stem densities would be from 75 to 1,000 sterns/In* (10.65 to 155 

30 ^"^^^^ (js ^ |mportent wiln a height of 5 to 20 mils (130 to 510 jim) being preferred, and with 10 
to 15 mils (250 to 380 urn) being more preferred. Stem heights lower than the preferred minimum do not eaaBy 
penetrate foraminous substrates. apedflcaJly non-woven materials. A stem height above the preferred 
maxinum will have a tendency to bend when subjected to shear forces, particularly when the stems do not 

35 fully penetrate the forantnoua substrate. Further, higher stems do not offer any significant peiformance 
Increase for the added coats associated with their manufacture. A fastener formed of the stern-faced material 
preferably wfllbeofan overal size such that It will provide a shear force resistance of at least 500 grama, and 
preferably at least about 750 grams, when placed against a foraminous substrate at a pressure erf approximately 
17 qiama/cm 2 The fastener size is limited ordy by the foraminous substrate available for attachment The fae- 

40 toner however, is preferably small in terms of cost, confbrmabflrty to the wearer, wearer comfort and ease of 
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use. 



The backfece of the mechanical fastener is preferably substantially flat to permit application of an adhesive 
layer 38 for attachment purposes. An advantage with the invention fastener material when using an adhesive 
layer 18 is that the stems permit the adhesive backed faatening material to be formed Into a roll prior to fabn- 
caW The stems present a relatively low surface area available for adhesive contact auch that the material 
can be wound as a roll then unwound wthout the necessity of treating the stem face with a low adhealon back- 
size or release coating. This allows for convenient manufacture, storage and shipment of the bulk fastening 
material prior to formation and assembly of the mechanical fastener on the garment (e,g., auch as a diaper as 
described above). 

The mechanical fastener can be used in otter garments for purposes similar to ttiat in the diaper configu- 
ration described above. Generally, where a garment or the tfca requires a fastener with high shear resistance 
and little or no peel resistance, thfe mechanical fastener could find use. Further, the fastener could be used « 
close conjunction with a conventional adhesive or mechanical fastener to provide shear enhancement. The 
mechanical fastener 40 (Fig. 5). in this case, could be integral with or closely aojacem the conventional fastener 
41 such as on a separate area of the same backing. 

Thefollowing non-4imiting examples serve to illustrate the invention, h owever. are not Intended to be limiting 

thereof. 
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Example 1 

One piece (2 in. by 3 in. (5.1 x 7.6 cm)) of film, 4.5 mil (1 14 pm) thick, prepared by east nkution of a polyp- 
m J.n« he^oXmer resin {Fina Dypro™ 8771, 8 melt flow Index) was placed on a metal plate which had 
Ka^rpSnCrodi- 7L. oeometry and pattern as Nustrated in Fig. 3 of me drawings. 
™XZ vZ placed on top of the film. This was pressed in a platen presa at 2500 pal (176 kg/cm) and 330-F 
M*q2TJ™£ The press wa 6 then opened for 5 seconds, then dosed aga.n for ISsecond*. Then, 
afterair coolin 9 fof 20-30 mimites, to. emtKasedfitaw^ 
ted In Table I. 
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25-1 
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(1) Sample 4 was drilled with a 4 mfl (10 pm) stem Bp whle all others Incorporated a 6 mi (152 urn) o> 

(2) Samples 1-3 and 8-13 were drilled with staggered holes with unrfbrm spacing between holes. Samples 
4-6 were drilled In perpendicular rows with uniform spacing between rows* 

(3) Sample 7 was created by removing every second stem on sample a 

(4) This sample did not have uniform stem spacing due to the feet that It was produced by removing every 
second stem tram a staggered pattern. 



Example 2 

Molten ream (Dypro™ 9610, an ethylene propylene copolymer from Flna Oil and Chemical Co., Dalles. 
Texas), was continuously cast onto a rotating steel Tormina roO using a standard single screw extruder. The 
forming roll had an array of holes drilled in ft representing the negative of a desired projection geometry and 
spacing The notes were formed In the forming roll with Minted mlcrcdrffllng heads, available from Mimtool. 
Inc., Campbell, CA. To facilitate flaw of the molten polymer into the notes, the surface of the forming roll was 
exposed to a vacuum (4&B mm of mercury) during the casting process using a vacuum chamber preceding 
and attached to the extrusion die and seated directly on the forming roll- The temperature of the forming roll 

5 
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w„. maintained at about 35°C by standard means of internal roll cooling with circulating water. 

IS tSiSS between the extrusion die and the taring f« to allow sufflctent molten resin to be 
aodted to the forming roll to M the holes and provide a backing integral w.th the resulting projections when the 
SSSSSSlnT^Mpped offer the forming roll to yidd the baddng of Example 2. The sten^w^pyram-dal 
SS! a^roxSatSy 26 stems/or* a stem height of 760 microns, a stem width at the base of 410 m-crons end 
a stom spacing center-to-csnter of 1,270 microns. 

Example 3 

Various of the materials were tested for shear resistance In accordance with the method outlined In , US. 
Patent No 4 609 622. The samples. 2.S in. x 2.5 in. (6.35 cm x 6.35 cm), were placed on a friction si ed.A pace 
rfSl anX n«vwavef,. with the foam underneath, ware taped to the friction platform of the part tester 
^tZentoTlnTS 31*90). The non-wovan was a apunbond polypropylene with a basis wtaght of 60 
KZS^nmes Wvar Corporation. The sled was than run over the platform and a shear value 
was obtained A basaUna value was obtained by placing standard diaper polyethylene on theated. The wrapped 
S alcxWwhlch had a weigm of approximately 200 gm (5 gnVcm*). end with additional wefchta. tor 
a totalS approxlmetely 700 gm (17 tftttm* For the 700 gram weighted sled, this baseline sheer value was 

to wnrtwould be obtained with a 1 in. x Z5 to. (2.54 cm x 6.35 cm) sample by the following equation: 
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shear resistance obtained for the teste run with the sled and the weighted sled are se; forth in Table 
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Sled Shear Weighted Sled 

389 691 

471 828 
461 

698 1#133 

578 IrOU 

701 1,280 
261 

463 868 

514 888 

463 1*093 

419 "5 

12. S56 745 

13 . 449 B96 
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Other embodiments of the Invention wilt ha apparent to those skffled In the art from consideration of tha 
specification or practice of the Invention disclosed herein. It la intended that the specifications and Bjmmplea 
be considered aa exemplary, with the true scope and spirit of the invention being Indicated by the following 
claims. 



Claims 

1 A diaper characterized by a liauld^ermeaWe forarninous topaheet, an absorbent bait and a liquicVimper- 
meabie backsheet having at feast two comers, at least one outer fastening means for securing two of said 
corners, and an Inner fastening means comprising 

a backing having an array of upstanding atams distributed across at least one face, said stems hav- 
ing a tip adapted to penetrate a forarninous substrata wherein said inner fastening means is located on 
the backsheet such as to allow penetration of said forarninous substrate when said outer fastening means 
is dosed. 

2. The diaper of deim 1 characterized in that said stems have an inward taper away from said backing face. 

3. The diaper of claim 2 characterized in that said stems am conical or pyramidal. 

4. The diaper of dalm 1 characterized in that said stems have no taper away from said backing face. 

5. Tha diaper of any of dalms 1 to 4 ctaracterized in mat said stems are 1 30 to 510 urn from said tip to the 
plane of the backing face. 

6. A mechanical fastener characterized by a backing having an array of upstanding sterna distributed across 
at least one face, said stems having a tip adapted to penetrate a forarninous substrata wherein saJd stems 
extend 130 to 510 urn from the face of the backing with a! least 3.9 stems per square centimeter. 
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7. The mechanical fastener of claim 6 characterized In that said stems have en inward teper away from said 
backing face. 

a. The mechanical fastener of clam 7 characterized in that said stems are substantially conical or pyramid. 

6 9. The mechanical fastener of claim 6 characterized in that said stems have substantially no taper away frcm 
saW backing face. 

id. The mechanical fastener of any of claims 6-9 characterized in mat said stems are present at less than 
10 155 per square centlmater. 

11. Thernechaniealfa^^ 

on a face free of said array of upstanding stems, 

12. The mechanical fastener of any of data* 9-11 characterized In thai it is of a step that wM QW* a shear 
value of at least about 500 grams when placed aflainst a fcramlnous substrate at a pressure of approxim- 
ately 17 gm/cm 2 . 

13. The mechanical fastener of any of claims 6-12 further characterize* by a separate prassuie-aenslOva 
20 adhesive fastening region, adjacent to a stem containing region, on the backing face having stems. 
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